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This listing of the claims will replace all prior versions, listings, of claims in the 
application: 

1 . (original) An electrochemical device component, comprising: 

an active metal electrode having a first surface and a second surface; 

a protective composite separator on the first surface of the electrode, the composite 

comprising) 

a first material layer in contact with the electrode, the first material being ionically 
conductive and chemically compatible with the active metal; and 

a second material layer in contact with the first layer, the second material being 
substantially impervious, ionically conductive and chemically compatible with the first 
material; 

wherein the ionic conductivity of the composite is at least 10" 7 S/cm. 

2. (original) The component of claim 1. further comprising a current collector on the 
second surface of the active metal electrode. 

3. (original) The component of claim 1, wherein the second material layer is the sole 
electrolyte in a subsequently formed battery cell. 

4. (original) The component of claim 1, wherein the structure farther comprises an 
electrolyte. 

5. (original) The component of claim 1, wherein the ionic conductivity of the second 
material layer is at least 10" 7 S/cm 

6. (original) The component of claim 1, wherein the ionic conductivity of the second 
material layer is between about Id 6 S/cm and 10 3 S/cm. 

7. (original) The component of claim 1, wherein the ionic conductivity of the second 
material layer is about 10" 3 S/cm. 

8. (original) The component of claim 1 , wherein the thickness of the first material layer is 
about 0.1 to 5 microns. 
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9. (original) The component of claim 1, wherein the thickness of the first material layer is 
about 0-2 to 1 micron. 

10. (original) The component of claim 1 , wherein the thickness of the first material layer is 
about 0,25 micron. 

11. (original) The component of claim 1, wherein the thickness of the second material layer 
is about 0.1 to 1000 microns. 

12 (original) The component of claim 1, wherein the ionic conductivity of the second 
material layer is about 10' 7 S/cm and the thickness of the second material layer is about 0,25 to 1 
micron. 

13. (original) The component of claim 1, wherein the ionic conductivity of the second 
material layer is between about 10^ about 10' 3 S/cm and the thickness of the second material 
layer is about 10 to 500 microns. 

14. (original) Tiie component of claim 13, wherein the thickness of the second material layer 
is about 10 tolOO microns. 

15. (original) The component of claim 1, wherein the active metal of the electrode is selected 
from the group consisting of alkali metals, alkaline earth metals, and transition metals. 

16. (original) The component of claim 1, wherein the active metal of the electrode is an 
alkali metal. 

17. (original) The component of claim 1, wherein the active metal of the electrode is lithium 
or a lithium alloy. 

18 (currently amended) The component of claim 1, wherein the first layer comprises a 
material selected from the group consisting of a composite reaction product of get, ve metal with ,, 
C3& active metal nitrides, active metal phosphides, and active metal halides, and active metal 
phosphorus oxynitride glass. 

19. (currently amended) The component of claim 1, wherein the first layer comprises a 
material selected from the group consisting of a composite Tear tioTi nrodnct of Lj with C a N , 
LisN, lisP and Ifl. LiBr, liCL LiF, and LiPON. 

20. The component of claim 1, wherein the second layer comprises a material selected from 
the group consisting of phosphorus-based glass, oxide-based glass, sulpher-based glass, 
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oxide/sulfide based glass, selenide based glass, gallium based glass, germanium based glass, 
glass-ceramic active metal ion conductors, sodium beta-alumina and lithium beta-alumina. 

21. (original) The component of claim 1, wherein the second layer comprises a material 
selected from me group consisting of UPON, Li 3 P0 4 .Li 2 S.SiS 2 , Li2S.GeS 2 .Ga 2 S 3 , USICON, 
NASICON, sodium and lithium beta-al umin a. 

22. (original) The component of claim 1, wherein the first layer material comprises a 
complex of an active metal halide and a polymer. 

23. (original) The component of claim 23, wherein the polymer is selected from the group 
consisting of poly(2-vmy]pyridine), polyethylene and tetraalkylammonium. 

24. (original) The component of claim 23, wherein the complex is IiI.poly(2-vmylpyridine). 

25. (currently amended) The component claim 1, wherein the first layer comprises a 
composite- reaction pr oduct of Li with C^N t4N. 

26. (original) The component claim 1 , wherein the first layer comprises Li 3 P. 

27. (original) The component claim 1, wherein the first layer comprises LiPON. 

28. (original) The component of claim 1, wherein the second layer is an ion conductive 
glass-ceramic having the following composition: 



Composition 


mol % 


P 2 O s 


26-55% 


SiOj 


0-15% 


GeC^ + TiCh 


25-50% 


in which Ge0 2 


0-50% 


TiOi 


0-50% 


Zr0 2 


0-10% 


M 2 0 3 


0 < 10% 


AI2O3 


0-15% 


Ga 2 0 3 


0-15% 


Li 2 Q 


3-25% 
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and containing a predominant crystalline phase composed of Li L+ x(M,Al,Ga)x(Ge i. y Ti y )2-x(P0 4 )3 
where X 4.8 and 0 <Y*.0, and where M is an element selected from the group consisting of Nd. 
Sm, Eu, Gd, Tb, Dy, Ho, Er, Tm and Yb and/or and Iii +Kty QxTi 2 -xSi y P 3 - y 0 12 where (XX 4.4 and 
0<Y 4.6, and where Q is Al or Ga. 

29. (original) The component claim 28, wherein the first layer comprises IiaP. 

30. (currently amended) The component claim 28, wherein the first layer comprises a 
com posite r ftaftti on prod uct of Ii with C^N U£l. 

31. (original) The component claim 28, wherein the first layer comprises Lil- poly-2- 
vinylpyridiae. 

32. (original) The component claim 28, wherein the first layer comprises LiPON. 

33. (original) The component of claim 1, wherein the second layer is a flexible membrane 
comprising particles of an ion conductive glass-ceramic having the following composition: 



Composition 


mol% 


P2O5 


26-55% 


SiOj 


0-15% 


GeO 2 + Ti0 2 


25-50% 


in which Ge0 2 


0-50% 


TiQs 


0-50% 


Zr0 2 


0-10% 




0 < 10% 


AI2O3 


0-15% 


Ga 2 03 


0-15% 


Li 2 Q 


3-25% 



and containing a predominant crystalline phase composed of Lii-^M.Al.GaMGe ^^(PO^ 
where X 4.8 and 0 ^ ^ .0, and where M is an element selected from the group consisting of Nd, 
Sm, Eu, Gd, Tb, Dy, Ho, Er, Tm and Yb and/or and UiW&Tfe^SiyPjwyOu where 0<X 4.4 and 
0<y 4.6, and where Q is Al or Ga in a solid polymer electrolyte. 
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34. (original) A protective composite battery separator, comprising: 

an ionicaUy conductive first material layer or precursor mat is chemically compatible 
with an active metal and air; and 

a second material layer in contact with the first layer, the second material being 
substantially impervious, ionicaUy conductive and chemically compatible with the first material; 

wherein the ionic conductivity of the composite is at least 10" 7 S/cm. 

35. (original) The separator of claim 34, wherein the ionic conductivity of the second 
material layer is about 1C 4 to 10" 3 S/cm. 

36. (original) The separator of claim 34, wherein the thickness of the first material layer is 
about 0.1 to 5 microns. 

37. (original) The separator of claim 34, wherein the thickness of the second material layer is 
about 0.1 to 1000 microns. 

38. (original) The separator of claim 34, wherein the ionic conductivity of the second 
material layer is between about 10" 4 about 10' 3 S/cm and the thickness of the second material 
layer is about 10 to 500 microns. 

39. (original) The separator of claim 38, wherein the thickness of me second material layer is 
about 10 to 100 microns 

40. (original) The separator of claim 34, wherein the first layer comprises LiPON. 

41. (original) The separator of claim 34, wherein the first layer comprises a metal nitride 
first layer material precursor. 

42. (original) The separator of claim 41, wherein the first layer comprises Cu 3 N. 

43. (original) The separator of claim 34, wherein the second layer comprises a material 
selected from the group consisting of substantially impervious phosphorus-based glass, oxide- 
based glass, sulpher-based glass, oxide/sulfide based glass, selenide based glass, gallium based 
glass, germanium based glass, and glass-ceramic active metal ion conductors, sodium beta- 
alumina and lithium beta-alumina. 

44. (original) The separator of claim 34, wherein the second layer comprises a material 
selected from the group consisting of LiPON, Li3PO.-Li2S.SiS,, LhS.GeS^Ga^, LISICON, 
NASICON, sodium and lithium beta-alumina. 
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45. (original) The separator of claim 34, wherein the second layer is an ion conductive glass- 
ceramic having the following composition: 



Composition 


mol% 


P2O5 


26-55% 


Si0 2 


0-15% 


<3e02 + Ti02 


25-50% 


in which Qe02 


0-50% 


TiOa 


0-50% 


Zr0 2 


0-10% 


M2O3 


0 < 10% 


AI2O3 


0-15% 


Ga 2 03 


0-15% 


Li 2 0 


3-25% 



and containing a predominant crystalline phase composed of Ii^(M^,Ga)x(Ge 1 . y Ti y MPO.) 3 
where X-0.8 and 0 A.O. and where Mis an element selected from the group consisting of Nd. 
Sid, Eu, Gd, Tb, Dy, Ho, Er, Tm and Yb and/or and U 1+x ^Q x Ti 2 . x S V P3- y Oi 2 where <KX <0.4 and 
0<Y^».6, and where Q is Al or Ga. 

46 (original) The separator of claim 34, wherein the second layer is a flexible membrane 
comprisingpatticles of an ion conductive glass-ceramic having the following composition: 

Composition mo1 % 



-p^ - 26-55% 

sio 2 °-i 5 % 

Ge02 + Ti02 25-50% 

in which Ge0 2 0-50% 

TiOz 0-50% 
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Zr0 2 

M 2 Os 

A1 2 0 3 

Ga 2 03 

U2O 



0-10% 

0<10% 

0-15% 

0-15% 

3-25% 



and containing a predominant crystalline phase composed of Lii-x(MAl,Ga)x(Ge i-yTiyWPO^ 
where and 0 ^^.0, and where Mis an element selected from the group consisting of Nd, 

Sm, En, Gd, Tb, Dy, Ho, Er, Tm and Yb and/or and Lii^QxTia-xSi^^Ou where (XXsS.4 and 
0<Y ;£>.6, and where Q is Al or Gain a solid polymer electrolyte. 

47. (original) A method of febricating an electrochemical device component, the method 
comprising: 

forming a laminate of 

an active metal anode, 

a first material layer adjacent to the active metal anode that is ionically conductive and 
chemically compatible with an active metal, and 

a second material layer adjacent to the first layer that is substantially impervious, 
iomcally conductive and chemically compatible with the first material; 

wherein the ionic conductivity of the composite is at least 10" 7 S/cm. 

48. (original) The method of claim 47, wherein the forming of the laminate comprises: 

(a) providing a substrate of one of an active metal anode and a layer of the second 
material; 

(b) forming on the substrate a layer of the first material or a chemical precursor for the 
first material; and 

(c) applying the other of the active metal anode and the layer of the second material from 
(a) to the layer of the first material or precursor on the substrate. 

49. (original) The method of claim 48, wherein the active metal of the anode is lithium or a 
lithium alloy. 
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50. (original) Hie method of claim 48, wherein the first material and precursors are selected 
from the group consisting of active metal nitrides, active metal phosphides, active metal halides, 
active metal phosphorus oxynitride glass, a complex of an active metal halide and a polymer, 
metal nitndes, red phosphorus, amines, phosphines, borazine (B 3 N 3 H 6 ), triazine (CjNjHj) and 
halides. 

51. (original) The method of claim 48, wherein the second material is selected from the 
group consisting of substantially impervious phosphorus-based glass, oxide-based glass, sulpher- 
based glass, oxide/sulfide based glass, selenide based glass, gallium based glass, germanium 
based glass, glass-ceramic active metal ion conductors, sodium beta-alumina and Uthium beta- 
alumina. 

52. (original) The method of claim 48, wherein the second layer is an ion conductive glass- 
ceramic having the following composition: 



Composition 


mol% 


p 2 o 5 


26-55% 


Si02 


0-15% 


GeOa + TiOj 


25-50% 


in which GeOj 


0-50% 


T1O2 


0-50% 


ZrOa 


0-10% 


M2O3 


0<10% 


A1 2 0 3 


0-15% 


GaaOs 


0-15% 


Li 2 0 


3-25% 



and containing a predominant crystalline phase composed of Ii t 4*CM r Al,Ga) x (Ge i-yTiy^CPO^ 
where X5C.8 and OsJTsl.O, and where Mis an element selected from the group consisting of Nd, 
Sm, Eu, Gd, Tb, Dy, Ho, Er, Tm and Yb and/or and Li lwy 0xTi 2 .xSi J P3. y O 12 where 0<X3>.4 and 
0<Y^).6, and where Q is Al or Ga. 
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53. (original) The method of claim 48, wherein the second layer is a flexible membrane 
comprising particles of an ion conductive glass-ceramic having the following composition: 



Composition 


mol% 


p 2 o 5 


26-55% 


sio 2 


0-15% 


Ge0 2 + Ti0 2 


25-50% 


in which GeCh 


0-50% 


TiOi 


0-50% 


Zr0 2 


0-10% 


M2O3 


0 < 10% 


Al 2 Oi 


0-15% 


Ga 2 Os 


0-15% 


Li 2 0 


3-25% 



and containing a predominant crystalline phase composed of Li m (M^,Ga) x (Ge i. y Ti y ) 2 .x(P04) 3 
where X *.8 and 0 & sl.O, and where Mis an element selected from the group consisting of Nd, 
Sm, Eu, Gd, Tb, Dy, Ho, Er, Tm and Yb and/or and Li 1 W2xTi 2 .,Si y P 3 . y Oi 2 where (XX<0.4 and 
0<Y^).6, and where Q is Al or Ga in a solid polymer electrolyte. 

54. (original) The method of claim 4$, wherein the substrate is the second material layer, the 
first material or precursor layer is a first material layer selected from the group consisting of 
active metal nitrides, active metal phosphides, active metal halides, and the active metal anode is 
lithium deposited by evaporation. 

55. (original) The melhod of claim 48, wherein the substrate is the second material layer, the 
first material or precursor layer is a precursor selected from the group consisting of metal 
nitrides, red phosphorus, amines, phosphines, borazine (BjNaHs), niazine (C3N3H3) and halides, 
and the active metal anode is Utfaium deposited by evaporation, whereby the precursor is 
converted to its htbiated first layer material analog by reaction with nthium during the 
evaporation deposition. 
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,o. (original) The method of claim 48, wherein the substrate is the second material layer, the 
first material or precursor layer is UPON, and the active metal anode is lithium deposited by 
evaporation on a transient layer formed on the LiPON prior to lithium deposition, whereby the 
transient layer prevents reaction between vapor phase lithium and the LiPON. 

57. (original) The method of claim 56, wherein the transient layer comprises a metal 
miscible in lithium. 

58. (original) The method of claim 57, wherein the metal is Ag. 

59. (original) The method of claim 48, wherein the substrate is the second material layer and 
the first material or precursor layer is a m-poly^-vmylpyridine) complex formed by application 
of apoly(2.vinylpyridine) to the second material layer, followed by application of iodine to the 
poly(2-vinylpyridine), followed by application of Uthium as the active metal anode, whereby the 
La-poly(2-vinylpyridine) complex is formed. 

60. (original) The method of claim 59, wherein the active metal anode is applied by 
evaporation of Uthium. 

61. (original) The method of claim 59, wherein the active metal anode is applied as a Uthium 
foil. 

62. (original) A battery ceU, comprising: 

an active metal negative electrode having a first surface and a second surface; 

a composite separator on the first surface of the electrode, the composite comprising, 

a first material layer in contact with the electrode that is ionically conductive and 
chemically compatible with an active metal; and 

a second material layer in contact with the first layer, the second material being, 
substantially impervious, ionically conductive and chemically compatible with the first 
material, 

wherein the ionic conductivity of the composite is at least 1CT 7 S/cm; and 

a positive electrode chosen from a sulfur-based positive electrode, a metal oxide based 

positive electrode, and a metal sulfide based positive electrode in contact with said second layer. 

63. (original) The battery cell of claim 62, further comprising a polymer electrolyte between 

the two electrodes. 
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64. (original) The battery cellofclaim 62, wherein the active metal of the negative electrode 
is lithium or a lithium alloy. 

65 (original) The battery cell of claim 62, wherein the first layer comprises a material 
selected from the group consisting of active metal nitrides, active metal phosphides, and acttve 
metal halides, and active metal phosphorus oxynitride glass. 

66 (original) The battery cell of claim 62, wherein the first layer comprises a material 
selected from the group consisting of I*N, LisP and lil, LiBr, LiCl, LiF, and UPON. 

67. (original) The battery cell of claim 62, wherein the first layer material comprises a 
complex of an active metal halide and a polymer. 

68. (original) The battery cell of claim 67, wherein the complex is m-poly(2-vmylpyridine). 
69 (original) The battery cell of claim 62, wherein the second layer comprises a material 
selected from the group consisting of phosphoros-based glass, oxide-based glass, sulpher-based 
.lass oxide/sulfide based glass, selenide based glass, gallium based glass, germanium based 
^ss! glass^eramic active metal ion conductors, sodium beta-alumina and Uthium beta-alumma. 
70. (original) The battery cell of claim 62, wherein the second layer is an ion conductive 
glass-ceramic having the following composition: 



Composition 


mol% 


P2O5 


26-55% 


SiOi 


0-15% 


GeO2 + Ti02 


25-50% 


in which Ge0 2 


0-50% 


Ti02 


0-50% 


Zr0 2 


0-10% 


M2O3 


0 < 10% 


AI2O3 


0-15% 




0-15% 


Li z O 


3-25% 
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^d containing a predominant crystalline phase composed of Li l+ *(MAl,GaMGe 1 ,T V ), x (PO^ 
where X^.SandO^ A and where Mis an element selected from the group consist of N4 
Sm, Eu, Gd, Tb, Dy, Ho, Er, Tm and Yb and/or and Li^Q^Si^O. where 0<X *A and 

and where Q is Al or Ga. 
71 (original) The battery cell of claim 62, wherein me second layer is a flexible membrane 
comprising particles of an ion conductive glass-ceramic having the following composmon: 



Composition 


mol% 




26-55% 


Si0 2 


0-15% 


Ge02 + Ti0 2 


25-50% 


in which Ge02 


0-50% 


TiCb 


0-50% 


ZrOa 


0-10% 


M 2 0 3 


0 < 10% 


A1 2 0 3 


0-15% 


Ga z Qj 


0-15% 


LijO 


3-25% 



and containing a predominant crystalline phase composed of Li 1 +x(M y Al,Ga) at (Ge „Ti y MPO<), 
where X^S 8 and 0:3^.0, and where M is an element selected from the group consist*^ of No, 
Sm, Eu, Gd, Tb, Dy, Ho, Er, Tm and Yb and/or and Ln^TiW^-A* where OOC^.4 and 
0<Y ^.6, and where Q is Al or Ga in a solid polymer electrolyte. 
72. (original) A method of making a battery cell, comprising: 
forming a laminate of 

an active metal electrode, 

a first material layer in contact with the electrode, the first material being ionically 
conductive and chemically compatible with the active metal, and 
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material, 

where in .he ioaic contactMty of the composite is at least 10"' S/cm; and 
material layer. 
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